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(54) CHROMAN DERIVATIVE 

(57)Abstract: 

PURPOSE: To obtain a new chroman derivative having 
chemical stability and excellent compatibility with 
nematic liquid crystals widely in use at present and 
extremely useful as a constituent material for light- 
switching element for display. 

CONSTITUTION: The compound of formula I [R1 is 1- 
1 8C alkyl or alkenyl both of which may have substituent; 
rings A and B are 1 ,4-cyclohexylene, 1,4- phenylene 
(which may be substituted with F) f pyrimidin-2,5-diyl, 
pyridin-2,5-diyl f pyrazin-2,5-diyl or 1 ,3-dioxan-2,5-diyl; 
(m) is 0 or 1; R2 is 1-1 2C alkyl], e.g. 2- butyl-6-(trans- 
4-propylcyclohexyl)carbonyloxychroman. The compound 
of formula I can be produced e.g. by reacting a 2-alkyl- 
6-hydroxychroman of formula II with a carboxylic acid 
derivative of formula III in the presence of a 
condensation agent. The compound of formula I is useful 
also as a constituent component for SO matrix liquid 
crystal of a ferroelectric liquid crystal. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal constituent containing the new 
molecular entity and it which are a chroman derivative useful as an electro-optics-liquid crystal 
display ingredient. 
[0002] 

[Description of the Prior Art] A liquid crystal display component is used for various measuring 
equipment including a clock and a calculator, the panel for automobiles, a word processor, an 
electronic notebook, a printer, a computer, television, etc. as a liquid crystal display method, TN 
(nematic [ twist and ]) mold, a STN (super-twist — nematic) mold, DS (dynamic light scattering) 
mold, GH (guest host) mold, or FLC (ferroelectric liquid crystal) is in the typical thing. Moreover, 
the conventional static drive also as a drive method to a multiplexer drive becomes general, and, 
a simple matrix method and recently, the active-matrix method is put further in practical use. 
[0003] Although various properties are further demanded according to the application, the 
above-mentioned means of displaying, a drive method, and a compound with which are 
independently satisfied of many such properties are not known for the liquid crystal ingredient 
used for these. Therefore, although it is the actual condition which many compounds are mixed 
and is used as a liquid crystal constituent, in order to obtain the constituent excellent in many 
properties, it is necessary to carry out variety mixing of the liquid crystal compound which has 
the description, respectively as much as possible. 

[0004] Generally, a liquid crystal compound has the molecular structure which consists of a main 
frame (core) and a side chain (end group), and a main frame consists of connection radicals a 
ring structure and if needed further. As a ring structure, in addition to monocycles, such as the 
benzene ring, a cyclohexane ring, a pyrimidine ring, a pyridine ring, and a dioxane ring, the 
condensed rings, such as a naphthalene ring, a decalin ring, and a benzooxazole ring, can be 
included, and many things are known by until. 
[0005] 

[Problem(s) to be Solved by the Invention] In the various above-mentioned liquid crystal display 
methods, TN mold and the STN mold serve as the current mainstream. Although based on the 
liquid crystal ingredient used for this method also at an application, it is called for as an 
important property in common that the temperature requirement of a nematic phase is wide and 
that a threshold electrical potential difference is low. Moreover, in order to obtain the large 
vision range, it is required for a refractive-index anisotropy (deltan) not to be so large. However, 
a limitation is in this TN mold and the number of scanning lines used at a STN mold display for 
the so-called cross talk phenomenon, and the above highly minute display is impossible to some 
extent. 

[0006] On the other hand, although display grace was raised and the high definition display was 
attained by using an active-matrix drive method, this method has very high cost and has the 
fault that large-area-izing is difficult. Therefore, the ferroelectric liquid crystal display attracts 
attention by the cheap simple matrix drive method as means of displaying which can be displayed 
large area highly minute. 
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[0007] In this means of displaying, unlike a nematic liquid crystal, a chiral smectic (usually chiral 
smectic C) liquid crystal constituent is used, but high-speed responsibility is thought as 
important in such means of displaying. Although the liquid crystal ingredient of a chiral smectic C 
liquid crystal constituent (it abbreviates to SC* liquid crystal constituent hereafter) is prepared 
by generally adding an optical activity liquid crystal compound as a chiral dopant to this by using 
achiral smectic C liquid crystal as parent liquid crystal, as parent liquid crystal, it is important 
that the temperature requirement of a smectic C phase is wide and that it is especially low 
viscosity. 

[0008] As a liquid crystal ingredient used for TN mold and STN mold means of displaying, without 
reducing the liquid crystal phase transition temperature of a constituent, the technical problem 
which this invention tends to solve reduces a threshold electrical potential difference effectively, 
and is to offer the compound which can moreover make deltan small. 

[0009] Furthermore, as a component of a ferroelectric liquid crystal, viscosity is low, and the 
temperature requirement of a smectic C phase is wide, or it is in offering the liquid crystal 
compound which does not narrow the temperature requirement of the smectic C phase of a 
constituent by addition. 
[0010] 

[Means for Solving the Problem] This invention is a general formula (I), in order to solve the 
above-mentioned technical problem. 
[0011] 
[Formula 2] 



(I) 

m 

[0012] (Among a formula, although R1 expresses the alkyl group or alkenyl radical of the shape 
of a straight chain of the carbon atomic numbers 1-18 which may be permuted, and the letter of 
branching, the straight chain-like alkyl group or alkenyl radical of the carbon atomic numbers 1- 
12 is desirable, and especially the straight chain-like alkyl group of the carbon atomic numbers 
1-12 is desirable.) X expresses single bond or -O- and m expresses 0 or 1. 1, 4-phenylene group 
by which Ring A and Ring B may be permuted in independent with 1, 4-cyclo hexylene radical, 
one piece, or two fluorine atoms, respectively, Although a pyrimidine -2, 5-diyl radical, a pyridine 
-2, 5-diyl radical, pyrazine -2, 5-diyl radical, 1, the 3-dioxane -2, and 5-diyl radical are 
expressed It is desirable that it is 1 and 4-phenylene group by which Ring A and Ring B may be 
permuted with 1 and 4-cyclo hexylene radical, one piece, or two fluorine atoms. Moreover, when 
Ring A is 1 and 4-cyclo hexylene radical, as for X, it is desirable that it is single bond. Although 
R2 expresses the alkyl group of the carbon atomic numbers 1-12, the straight chain-like alkyl 
group of the carbon atomic numbers 1-8 is desirable. 

[0013] Moreover, especially as a nematic liquid crystal ingredient, R1 is the straight chain-like 
alkyl group of the carbon atomic numbers 1-7 in a general formula (I), It is desirable to fulfill 
either of that both the ring A and the ring B are 1 and 4-cyclo hexylene radicals or R2 being the 
straight chain-like alkyl group of the carbon atomic numbers 1-5, and it sets to a general formula 
(I) as a ferroelectric liquid crystal ingredient. It is desirable that R1 is the straight chain-like alkyl 
group of the carbon atomic numbers 5-12. 

[0014] The compound of the general formula (I) of this invention is a general formula (II). 

[0015] 

[Formula 3] 

vO/-u _ 0 (is) 




[0016] ( — R2 expresses the same semantics also in a general formula (I) among a formula.) — 

the 2-alkyl-6-hydroxychroman and the general formula (III) which are expressed 

[0017] 
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[Formula 4] 




COOH (III) 



[0018] ( — R1, X, Ring A, and Rings B and m express the same semantics also in a general 
formula (I) among a formula.) — it can obtain by making the carboxylic-acid derivative expressed 
react to the bottom of condensing agent existence. 

[0019] Or it is a general formula (IV) by chlorination agents, such as a thionyl chloride, about the 
carboxylic-acid derivative of a general formula (HI). 
[0020] 
[Formula 5^ 

>h 

N ' L N — f Jm 



R A x-^TV/TyL^i (iv) 



[0021] ( — R1, X, Ring A, and Rings B and m express the same semantics also in a general 
formula (I) among a formula.) — it can consider as the acid chloride expressed and can obtain 
also by making the compound of this and a general formula (II) react to the bottom of alkali 
existence, such as a pyridine. 

[0022] The carboxylic-acid derivative of a general formula (III) used as an intermediate product 
here is a compound generally used, and the part is marketed and can also manufacture the other 
thing easily by the well-known approach from a commercial compound. 

[0023] Moreover, although the compound of the general formula (II) of another side is a new 
compound and this invention also offers this compound, the compound of this general formula (II) 
is the following, and can be made and manufactured. 
[0024] 
[Formula 6] 

ch 3 o-^^-ocb3 * c^ 0 ^®" 0 ^ 

MIX <^^C 

(V) (V[) ? ? 



1) Base 2) (VII) 




(VIII) 

[0025] (R2 expresses the same semantics also in a general formula (I) among a formula.) 
Carry out dithio acetalization of 2 expressed with a general formula (V), and the 5-dimethoxy 
benzaldehyde (marketed) by propane dithiol, make the dithiane derivative of the obtained general 
formula (VI) into an anion by the strong base, it is made to react with the oxirane derivative of a 
general formula (VII), and the dithiane (2-hydroxyalkyl) derivative of a general formula (VIII) is 
obtained. 
[0026] 
[Formula 7] 

(VIII) CHgO-^-OO^^ H0 ^^^^ R 2 
(IX) OH (x) OH 

[0027] (R2 expresses the same semantics also in a general formula (I) among a formula.) 
Next, the compound of a general formula (VIII) is desulfurized in reduction with a Raney nickel 
catalyst, and it considers as the alcohol of a general formula (IX), it demethylates by an 
aluminum chloride-dimethyl sulfide etc. further, and the triol of a general formula (X) is obtained 
[0028] 
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[Formula 8] 

(X) H0 ^-y R2 (II) 

[0029] (R2 expresses the same semantics also in a general formula (I) among a formula.) 

The compound of this general formula (X) can be made to be able to cyclize under acid-catalyst 

existence, and the chroman derivative of a general formula (II) can be obtained. 

[0030] The example of representation of a compound expressed with the general formula (I) 

manufactured thus is hung up over the 1st table. 

[0031] 

[Table 1] 

m 1 31 





No. 






R Z 




1 \ 


n-C 3 H ? 


-<«>- 


n-C 4 H 9 


39(Cr-*N) 
57.5 (N-D 


2 


n-C 8 H 17 0 




n-C 6 H 13 


62(Cr-»SC) 
155CSC-SA) 
168CSA-N) 
188CN-D i 


3 


n-C 8 H 1? 0 




n-C 6 H 13 


44(Cr— N) 
79(N-I) 


4 


n-C ? H 15 




n-C 6 H 13 


36(Cr— SA) 

45CSA-N) 

74(N-I) 



[0032] (front Naka and Cr — a crystal phase — SC — a smectic C phase — N expresses a 
nematic phase and, as for I, SA expresses an isotropic liquid phase for a smectic A phase, 
respectively.) 

It is clear from the 1st table that the compound's expressed with a general formula (I) a large 
temperature requirement shows a liquid crystal phase, and a nematic phase is moreover shown. 
[0033] Although the compound of the general formula (I) of this invention is usually obtained as 
racemic modification when manufacturing by the above-mentioned approach, the compound of 
this general formula (I) can be used by adding to various liquid crystal constituents with racemic 
modification. 

[0034] The compound of (No.1) is suitable among the 1st table as a constituent of TN mold and 
the nematic liquid crystal constituent for a STN mold display. For example, parent liquid crystal 
by which the current general purpose is carried out as a nematic liquid crystal ingredient (A) 
[0035] 



[Formula 9] 
n-C 3 H 7 ^H^— ^^~CN 40% 

rv^H^-^V)— ^^-CN 3096 
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[0036] ( — a cyclohexane ring expresses a trans configuration among a formula, and "% of the 
weight" is expressed"%".) — the nematic phase was shown below 50.5 degrees C, the dielectric 
constant anisotropy (deltaepsilon) was 12.0, the refractive-index anisotropy (deltan) was 0.117, 
and the threshold electrical potential difference (Vth) of TN eel produced using this was 1 .50V. 
[0037] This parent liquid crystal (A) The liquid crystal constituent (M-1) which consists of 25 % 
of the weight of compounds which reach 75% of the weight (No.1) was prepared. The upper limit 
temperature of the nematic phase of (M-1) was 49 degrees C, deltan is 0.099 and deltaepsilon 
became small with 9.7. Although deltaepsilon was small about 20% when the eel was similarly 
produced using this constituent, Vth fell about 10% from 1.38V and parent liquid crystal (A). 
[0038] A threshold electrical potential difference [ in / generally / the liquid crystal display of TN 
mold ] (Vth) is a formula (1). 
[0039] 

[Equation 1] 

Vth = k\/ K / A e 



[0040] ( — k expresses a proportionality constant among a formula and K expresses an elastic 
coefficient, respectively.) — although expressed, it is thought from this formula that the elastic 
coefficient of the compound of (No.1) is quite small. Thus, without reducing most nematic phase 
upper limit temperature of parent liquid crystal by adding the compound of (No.1), it is possible 
to reduce a threshold electrical potential difference effectively, and deltan can also be made 
small. 

[0041] It is suitable as a component of the parent liquid crystal (it abbreviates to SC parent 
liquid crystal hereafter) in which each compound of - (No.2) (No.4) can be used for as a 
component of a ferroelectric liquid crystal, and a smectic C phase is shown in more detail on the 
other hand. 

[0042] Current, SC parent liquid crystal of a phenyl pyrimidine system most generally used (B) 
[0043] 

[Formula 10] 

^7*1 5 ^(SHS^O-n-CgHi g 30% 
N 



n-CgH 17 -^>— ^^-0-fl-C 8 H 17 20% 
n " C 9 H 19^(3 ) -<©- 0 - n - C 8 H 17 m 



[0044] ( — "% of the weight" is expressed"%" during the above.) — the melting point is 12.5 
degrees C, SC phase is shown to 55.5 degrees C, SA phase is shown to 64.5 degrees C, N phase 
is shown to 70 degrees C, and the temperature beyond it shows an isotropic liquid (I) phase. This 
SC parent liquid crystal (B) Liquid crystal constituent (M-2) - (M-4) which consists of 10 % of 
the weight of each compound of - (No.2) (No.4) of 90 % of the weight and the 1 st table was 
prepared respectively. The phase transition temperature of each liquid crystal constituent was 
as follows. 

[0045] (M-2): 60.5 (SC-SA), 67 (SA-N), 79.5 (N-I) 
(M-3): 53 (SC-SA), 55.5 (SA-N), 65.5 (N-I) 
(M-4): 45 (SC-SA), 58 (SA-N), 66 (N-I) 

[0046] Since the compound of (No.2) itself shows SC phase to high temperature, as shown in 
(M-2), it can expand the liquid crystal phase upper limit temperature of a constituent to a 
pyrosphere by addition. Moreover, the phase sequence in a pyrosphere is not almost changed. 
[0047] Although the compound of (No. 3) does not show SC phase, when it adds similarly, it has 
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not almost narrowed the temperature requirement of SC phase. And it is also possible to 
improve responsibility when the liquid crystal constituent (it abbreviates to SC* liquid crystal 
constituent hereafter) in which a chiral dopant is added and a chiral smectic C phase is shown is 
prepared, since it is low viscosity comparatively. 

[0048] The compound of (No.4) does not show SC phase, either but its upper limit temperature 
of SA phase is also high compared with the compound of (No.3). However, since it is very low 
viscosity, the viscosity of a constituent can be reduced by addition and responsibility can be 
improved. 

[0049] although the liquid crystal compound which has an adhesiveness-reducing effect generally 
has many compounds which have the inclination which expands the temperature requirement of 
SA phase of a constituent and narrows the temperature requirement of N phase or SC phase — 
this (No.4) — since a compound has N phase in a large temperature requirement, it does not 
narrow the temperature requirement of N phase of a constituent by addition 

[0050] Moreover, with the current orientation technique, to have a chiral nematic (N*) phase and 
SA phase is needed between the chiral smectic C (SC*) phase and the isotropic liquid (I) phase 
as a liquid crystal phase of a ferroelectric liquid crystal ingredient. For that purpose, in SC 
parent liquid crystal, it is required with SC phase that the temperature requirement of N phase 
should also be wide enough. It is useful also in order to acquire a good stacking tendency from 
this, since the compound of (No.4) is useful as adhesiveness-reducing liquid crystal and the 
temperature requirement of N phase of a constituent is not narrowed. 

[0051] As mentioned above, especially the compound expressed with a general formula (I) can be 
suitably used as SC parent liquid crystal for ferroelectric liquid crystals as a ferroelectric liquid 
crystal constituent which comes to add a chiral dopant to this further in the condition of mixture 
with the liquid crystal compound in which it can be used as an ingredient of electric field effect 
mold display eels, such as TN mold or a STN mold, or other SC phases are shown in the 
condition of mixture with other nematic liquid crystal compounds. 

[0052] This invention also offers the liquid crystal constituent which contains as a constituent at 
least one sort of a compound expressed with a general formula (I). As a desirable example of 
representation of the nematic liquid crystal compound which can be used mixing with the 
compound expressed with the general formula (I) of this invention For example, 4-permutation 
benzoic-acid 4-permutation phenyl ester, 4-permutation cyclohexane-carboxylic-acid 4- 
permutation phenyl ester, 4-permutation cyclohexane-carboxylic-acid 4-permutation biphenylyl 
ester, 4-(4-permutation cyclohexane carbonyloxy) benzoic-acid 4-permutation phenyl ester, 4- 
(4-permutation cyclohexyl) benzoic-acid 4-permutation phenyl ester, 4-(4-permutation 
cyclohexyl) benzoic-acid 4-permutation cyclohexyl ester, A 4 and 4-permutation biphenyl, a 1- 
(4-permutation phenyl)-4-permutation cyclohexane, 4, 4"-permutation terphenyl, a 1 -fa- 
permutation biphenylyl)-4-permutation cyclohexane, A 1 -(4-permutation cyclohexyl)-4-(4- 
permutation phenyl) cyclohexane, A 2-(4-permutation phenyl)-5-permutation pyrimidine, a 2-fa- 
permutation biphenylyl)-5-permutation pyrimidine, A 2-(4-permutation phenyl)-5-(4-permutation 
phenyl) pyrimidine, a 2-(4-permutation phenyl)-5-permutation pyridine, a 2-(4'-permutation 
biphenylyl)-5-permutation pyridine, a 2-(4-permutation phenyl)-5-(4-permutation phenyl) 
pyridine, etc. can be mentioned. 

[0053] Moreover, as a compound in which SC phase which can use, mixing with the compound 
expressed with the general formula (I) of this invention is shown, it is the following general 
formula (A), for example. 
[0054] 

[Formula 1 1] 



(A) 



[0055] ( — among the formula, Ra and Rb express the alkyl group of the shape of a straight 
chain, and the letter of branching, an alkoxyl group, an alkoxy carbonyl group, an alkanoloxy 
radical, or alkoxy carbonyloxy group, and even if mutually the same, they may differ.) — the 
phenyl benzoate system compound and general formula (B) which are expressed 
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[0056] 

[Formula 12] 




[0057] (type Naka, and Ra and Rb express the same semantics also in a general formula (A). The 
pyrimidine system compound which is) and is expressed can be mentioned. Moreover, a general 
formula (A) and (B) are included and it is a general formula (C). 
[0058] 

[Formula 13] 

[0059] (The same semantics is expressed. Also in a general formula (A), among a formula Ra and 
Rb) Ring L and Ring M, respectively 1, 4-phenylene group, 1, 4-cyclo hexylene radical, A pyridine 
-2, 5-diyl radical, a pyrimidine -2, 5-diyl radical, pyrazine -2, 5-diyl radical, Pyridazine -3, 6— diyl 
radical, 1, the 3-dioxane -2, 5-diyl radicals, or these halogenation objects are expressed, even if 
mutually the same — differing — **** — Za -COO- and - OCO-, -CH20- -OCH2-, - 
CH2CH2-, -C**C- or single bond is expressed. The compound expressed can also be used for 
the same purpose. Moreover, in the purpose which expands the temperature requirement of SC 
phase to a pyrosphere, it is a general formula (D). 
[0060] 

[Formula 14] 

&--(J^z*~(jyz b ( D ) 

[0061] (The same semantics is expressed. Also in a general formula (A), among a formula Ra and 
Rb) Ring L, Ring M, and Ring N express the same semantics as the ring L in said general formula 
(C), and Ring M, even if they are mutually the same, they may differ from each other, Za and Zb 
express the same semantics as Za in said general formula (C), respectively, and even if mutually 
the same, they may differ. The compound of three rings expressed can be used. 
[0062] Although it is effective to mix with the compound of the general formula (I) of this 
invention, and to use as SC parent liquid crystal as for these compounds, they should just show 
SC phase as a constituent, and do not necessarily need to show SC phase about each 
compound. 

[0063] In this way, by adding an optically active compound to obtained SC parent liquid crystal 
as a chiral dopant, the liquid crystal constituent in which SC* phase is shown in a large 
temperature requirement including a room temperature can be obtained easily. 
[0064] Moreover, such an SC* liquid crystal constituent can be used as a eel for a display by 
enclosing as an about 1-20-micrometer thin film between the transparence glass electrodes of 
two sheets. In order to acquire good contrast, it is necessary to consider as the mono-domain 
which carried out orientation to homogeneity, and, for this reason, many approaches are tried. In 
order to show a good stacking tendency, it is required to show the phase sequence of I-N*-SA- 
SC* from an elevated-temperature side, and to enlarge the spiral pitch in N* phase and SC* 
phase as a liquid crystal ingredient. 
[0065] 

[Example] The example of this invention is shown below and this invention is further explained to 
it. However, this invention is not limited to these examples. 

[0066] In addition, measurement of phase transition temperature was performed by using 
together a polarization microscope and a differential scanning calorimeter (DSC) equipped with 
the temperature control stage. Moreover, the structure of a compound was checked with the 
nuclear-magnetic-resonance spectrum (1 H-NMR), the mass spectrum (MS), etc. CDCI3 in NMR 
expresses a solvent, in a double line and t, 3-fold line and quintet express 5-fold line, and, as for 
s, m expresses [ l-fold line and d ] the multiplet line, and dd expresses the double line of a 
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duplex, and b expresses a broad line. J expresses a coupling constant. M+ in MS expresses a 
parent peak. 

[0067] (Example 1) Composition of 2-butyl 6-hydroxychroman (compound of a general formula 
(ID) [0068] 
[Formula 15] 




OH 



[0069] (1-a) Composition [ of 2-(2, 5-dimethoxy phenyl)- 1 and 3-dithiane ] 2, 5-dimethoxy 
benzaldehydesg [ 5 ] and 1 , and 3-propane dithiol 3.3ml and 45ml of polyphosphoric acid 
trimethylsilyl (PPSE)-dichloromethane solutions were stirred at the room temperature for 15 
hours. 300ml of saturation sodium-hydrogencarbonate water solutions was filled with reaction 
mixture, and the resultant was extracted by ether 400ml. After condensing an extract, it was 
made to recrystallize [ mixed solvent / a hexane / ether / / dichloromethane (4/2/1) ], and 2- 
(2, 5-dimethoxy phenyl)- 1 and 3-dithiane 6.0g (yield: 78%) was obtained. 

[0070] Colorless needle shape crystal melting point : 1 30-degree-CIR (KBr) 2960, 2930, 2850, 
1608, 1500, 1450, 1420, 1318, 1272, 1233, 1200, 1040, 808, 743, 684cm-11H NMR (CDCI3) delta 
1.80-2.40 (m, 2H), 2.77-3.30 (m, 4H), 3.80 (s, 3H), 3.87 (s, 3H), 5.72 (s, 1H), 6.84 (s, 2H), 7.22 (s, 
1H) 

MS m/z 256(M+,100),1 82(74),1 49(93),1 21 (48) 

elemental-analysis: — as C12H16S202 — calculated-value: — C and 56.22%;H, 6.29%;S, 25.01% 
actual measurement:C, and 56.06%;H, 6.20%;S, and 24.98% [0071] (1-b) In the 2-(2, 5-dimethoxy 
phenyl)-2-(2-hydroxy hexyl)-1, 2-(2, 5-dimethoxy phenyl)-1 which were obtained by the 
synthetic above (1-a) of 3-dithiane, and 3-dithiane 1.28g (5 millimol) THFIOml solution, at -78 
degrees C, 3.8ml of 1.6M butyl lithium-hexane solutions was added, and it stirred for 10 minutes. 
1 and 2-epoxy hexane 0.72ml (6 millimol) was added to this, and it stirred overnight, carrying out 
a temperature up to a room temperature. After it processed reaction mixture with 1 M 
hydrochloric acid after reaction termination and ethyl acetate extracted the resultant, the 
extract was condensed, it refined using the column chromatography (Kieselgel60, a hexane/ ethyl 
acetate = 5/1), and 2-(2, 5-dimethoxy phenyl)-2-(2-hydroxy hexyl)-1 and 3-dithiane 1.57g (yield: 
88%) was obtained. 

[0072] Colorless oil Rf value: 0.4 (a hexane/ethyl acetate = 2/1) 

IR (neat) 3500, 2950, 1490, 1280, 1225, 1050, 810cm-11H NMR (CDCI3) delta 0.85 (t, J= 7.2Hz, 
3H) 1.18-1.48 (m, 6H), 1.90-2.06 (m, 2H), 2.48 (d, J= 2.2Hz, 1H) 2.57 (dd, J=14.9and8.4Hz, 1H), 
2.64 (dd, J=14.9and2.2Hz, 1H) 2.79 (ddd, J= 14.2, 8.5, and4.4Hz, 1H), 2.84-2.93 (m, 3H), 3.63-3.70 
(m, 1H), 3.80 (s, 3H), 3.81 (s, 3H), 6.81 (dd, J=8.8and3.0Hz, 1H), 6.88 (d, J = 8 or 8Hz, 1H), 7.55 (d, 
J= 3.0Hz, 1H) 

MS m/z 356(M+,30),255(31),1 63(48),85(1 00) 

elemental-analysis: — as C18H28S203 — calculated-value: — C and 60.64%;H, 7.92%;S, 17.99% 
actual measurement^, and 60.72%;H, 8.04%;S, and 17.84% [0073] (1-c) 45ml of Raney nickel 
catalyst (W-4) ethanol suspension was added to the 2-(2, 5-dimethoxy phenyl)-2-(2-hydroxy 
hexyl)-1 obtained by the synthetic above (1-b) of 1-(2, 5-dimethoxy phenyl)-3-hydroxy heptane, 
and 3-dithiane 1.5g (4.21 millimol) ethanol 20ml solution, and heating reflux was carried out for 
1.5 hours. After carrying out cerite filtration of the reaction mixture, filtrate was condensed, the 
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obtained residue was refined using the column chromatography (Kieselgel60, toluene/ethyl ether 
= 10/1), and 1-(2, 5-dimethoxy phenyl)-3-hydroxy heptane 0.66g (yield: 62%) was obtained. 
[0074] Colorless oil Rf value: 0.2 (a hexane/ethyl acetate = 5/1) 

IR (neat) 3500, 2950, 1500, 1225, 1050cm-11H NMR (CDCI3) delta 0.89 (t, J= 7.3Hz, 3H), 1.24- 
1.49 (m, 6H), 1.63-1.77 (m, 2H), 2.06 (d, J= 3.6Hz. 1H) 2.67 (ddd, J= 13.6, 7.9, and5.6Hz, 1H), 2.76 
(dt, J=13.6and8.2Hz, 1H), 3.47-3.55 (m, 1H), 3.76 (s, 3H), 4.00 (s, 3H), 6.70 (dd, J=8.8and3.0Hz, 
1H), 6.74 (d, J= 3.0Hz, 1H), 6.78 (d, J= 8.8Hz, 1H) 
MS m/z 252(M+,71),177(36),152(100),151(87),121(55),41(31) 

High-resolution MS(M+): It is referred to as C15H2403, and is calculated-value:252.1 723 actual- 
measurement:252.1700[0075]. (1-d) Dimethyl sulfide 1.72ml (23.4 millimol) and 1.6g (1 1.7 millimol) 
of aluminum chlorides were added to the 1-(2, 5-dimethoxy phenyl)-3-hydroxy heptane 0.59g 
(2.34 millimol) dichloromethane 10ml solution obtained by the synthetic above (1-c) of a 1-(2, 5- 
dihydroxy phenyl)-3-hydroxy heptane at 0 degree C, and it stirred at the room temperature for 5 
hours. After having added 30ml of ethyl acetate, having flowed into 50ml of 1M hydrochloric 
acids, after carrying out vacuum concentration of the reaction mixture, and separating an organic 
layer, 20ml of ethyl acetate extracted the resultant 3 times. After drying an extract with a 
sodium sulfate, vacuum concentration was carried out, residue was refined using the column 
chromatography (Kieselgel60, toluene/ethyl ether = 2/1), and 1-(2, 5-dihydroxy phenyl)-3- 
hydroxy heptane 0.45g (yield: 86%) was obtained. 

[0076] Brown powder melting point: 97-degree-CIR (KBr) 3400, 2940, 1500, 1450, 1380, 1260, 
12160, 1200, 1040, 810cm-11H NMR (CDCI3) delta 0.88 (t, J= 7.2Hz, 3H), 1.20- 1.40 (m, 4H) and 
1.45 (quintet, J= 7.1Hz, 2H) — 1.80 (bs, 1H) 1.66-1.80 (m. 2H), 2.59 (dt, J=14.0and4.7Hz, 1H), 2.85 
(ddd, J= 14.0, 10.4, and6.4Hz, 1H), 3.47-3.57 (m, 1H), 4.49 (s, 1H), 6.58 (dd, J=7.1and1.9Hz, 1H), 
6.59 (s, 1H), 6.72 (bs, 1H), 6.73 (dd, J=7.1and1.9Hz, 1H) 
MS m/z 224(M+,13),206(21),123(100) 

High-resolution MS(M+): It is referred to as C13H20O3, and is calculated-value:224.141 1 actual- 
measurement:224.1433[0077]. (1-e) 100mg (0.54 millimol) of p-toluenesulfonic acid was added to 
the 1-(2, 5-dihydroxy phenyl)-3-hydroxy heptane 0.40g (1.8 millimol) toluene 10ml solution 
obtained by the synthetic above (1-d) of 2-butyl-6-hydroxychroman, and heating reflux was 
carried out for 5 hours. 50ml of 1 M hydrochloric acids was filled with reaction mixture, 30ml of 
ethyl acetate extracted the resultant 3 times, and vacuum concentration was carried out after 
drying with a sodium sulfate. Residue was refined using the column chromatography (Kieselgel60, 
a hexane/ethyl acetate = 5/1), and 2-butyl-6-hydroxychroman 350mg (yield: 95%) was obtained. 
[0078] Colorless needle-shape-crystal melting point: 57-degree-CIR (KBr) 3400, 3000, 2940, 
1510, 1462, 1230, 1060, 822cm-11H NMR (CDCI3) delta 0.93 (t, J= 7Hz, 3H), 1.32- 1.77 (m, 7H) 
and 1.96 (dddd, J= 13.5, 6.2, 3.2, and2.2Hz, 1H) — 2.68 (ddd, J= 16.6, 5.8, and3.4Hz, 1H), 2.80 
(ddd, J= 16.6, 11.2, and6.2Hz, 1H), 3.90 (dddd, J= 9.8, 7.4, 5.6, and2.1Hz, 1H), 4.33 (bs, 1H), 6.52 
(d, J= 3.0Hz, 1H), 6.57 (dd, J=8.6and3.0Hz, 1H), 6.67 (d, J= 8.6Hz, 1H) 
MS m/z 206(M+,42),123(100) 

elemental-analysis: — as C13H1802 — calculated-value: — C and 75.69%;H, 8.80% actual 
measurement^, and 75.43%;H and 8.81% [0079] (Example 2) Composition of a liquid crystal 
compound (1) 

Composition of a 2-butyl-6-(transformer-4-propyl cyclohexyl) carbonyloxy chroman (compound 
of No.1) [0080] 
[Formula 16] 



[0081] After adding dicyclohexylcarbodiimide (DCC) 330mg (1.6 millimol) to the dichloromethane 
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2ml solution of 250mg of transformer-4-propyl cyclohexane carboxylic acid (1.46 millimol) and 
stirring for 10 minutes, 2-butyl-6-hydroxychroman 300mg (1.46 millimol) obtained in the example 
1 and N and N-dimethylamino pyridine (DMAP) 30mg were added, and one evening was stirred at 
the room temperature. After carrying out vacuum concentration of the reaction mixture, ether 
50ml was added and cerite filtration was carried out. Vacuum concentration of the filtrate was 
carried out, residue was refined using the column chromatography (Kieselgel60, a hexane/ethyl 
acetate = 10/1, 20/1), and 2-butyl-6-(transformer-4-propyl cyclohexyl) carbonyloxy chroman 
446mg (yield: 85%) was obtained. 

[0082] Colorless needle-shape-crystal phase transition temperature: 39 degrees C (Cr->N), 57.5 
degrees C (N-I) 

IR (KBr) 2950, 1758 (CO), 1218, 1150cm-11H NMR (CDCI3) delta 0.89 (t, J= 7.3Hz, 3H), 0.93 (t, 
J= 7.3Hz, 3H), 1.16-1.78 (m, 14H), 1.85 (dd, J=13.8and3.3Hz, 2H) 1.97 (dtd, J= 13.5, 6.0, and3.3Hz, 
1H), 2.10 (dd, J=13.8and3.3Hz, 2H) 2.43 (tt, J=12.0and3.5Hz, 1H), 2.71 (ddd, J= 16.7, 5.6, 
and3.5Hz, 1H), 2.82 (ddd, J= 16.7, 1 1.1 , and6.0Hz, 1H), 3.95 (dddd, J= 9.9, 7.6, 5.6, and2.3Hz, 1H), 
6.72-6.78 (m, 3H) 

MS m/z 358(M+,2),206(1 00), 123(21) 

elemental-analysis: — as C23H3403 — calculated-value: — C and 77.05%;H, 9.56% actual 
measurement:C, and 76.97%;H and 9.57% [0083] (Example 3) Composition of a liquid crystal 
compound (2) 

In the synthetic example 2 of a 2-hexyl-6-[4-(4-octyloxy phenyl) benzoyloxy] chroman 
(compound of No.2) Replace with transformer—4-propyl cyclohexane carboxylic acid, and 4-(4- 
octyloxy phenyl) benzoic acid is used. It replaces with 2-butyl-6-hydroxychroman and is 2- 
hexyl-6-hydroxychroman (this compound was compounded like the example 1 in the example 1 
except having replaced with 1 and 2-epoxy hexane and having used 1 and 2-epoxy octane.). The 
2-hexy|-6-[4-(4-octyloxy phenyl) benzoyloxy] chroman was obtained like the example 2 except 
having used. The phase transition temperature of this compound was shown in the 1st table. 
[0084] (Example 4) Composition of a liquid crystal compound (3) 

The 2-hexyl-6-(4-octyloxy benzoyloxy) chroman (compound of No.3) and the 2-hexyl-6- 
(transformer-4-heptyl cyclohexane carbonyloxy) chroman (compound of No.4) were obtained like 
the example 2. The phase transition temperature of each compound was shown in the 1st table. 
[0085] (Example 5) Parent liquid crystal which consists of a presentation below preparation of 
the preparation (1)-nematic liquid crystal constituent of a liquid crystal constituent (A) 
[0086] 

[Formula 1 7] 



[0087] ( — a cyclohexane ring expresses a trans configuration during the above, and "% of the 
weight" is expressed"%".) — when prepared, the nematic (N) phase was shown below 50.5 
degrees C. The threshold electrical potential difference (Vth) of TN eel produced using the 
physical-properties value and this in the 20 degrees C was as follows. 
[0088] 

Dielectric constant anisotropy (deltaepsilon) 12.0 refractive-index anisotropy (deltan) 0.1 17 
threshold electrical potential differences (Vth) 1.50V[0089] This parent liquid crystal (A) The 
liquid crystal constituent (M-1) which consists of 25 % of the weight of compounds of (No.1) of 
75 % of the weight and an example 2 was prepared, this (M-1) — the upper limit temperature 
(TN-I) and its physical-properties value of N phase were as follows. 
[0090] 

Upper limit temperature of N phase (TN-I) 49.0-degree-C dielectric constant anisotropy 
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(deltaepsilon) 9.7 refractive-index anisotropy (deltan) 0.099 threshold electrical potential 
differences (Vth) 1.38V[0091] Thus, although the upper limit temperature of a nematic phase is 
hardly falling, the threshold electrical potential difference is falling about 20% compared with 
1.38V and parent liquid crystal (A). Since the dielectric constant anisotropy (deltaepsilon) is 
small conversely, it thinks from the above-mentioned formula (1), and the elastic coefficient (K) 
of the compound of (No.1) is considered to be quite small. Moreover, although long duration 
neglect of this constituent (M-1) was carried out at low temperature, the deposit etc. was not 
observed at all. Therefore, the compound of (No.1) is excellent also in compatibility with the 
conventional liquid crystal compound. 

[0092] (Example 6) Parent liquid crystal in which SC phase which consists of a presentation 
below preparation of the preparation (2)-SC parent liquid crystal of a liquid crystal constituent is 
shown (B) 
[0093] 

[Formula 18] 
N 

n_C ^17^>-©- O - n - C 10 H 21 3°* 

n - C 8 H 17"^>-©- 0 -^17 2D * 

9 H^>-^-0-n-C 8 H 17 20K 
N 

[0094] It prepared. The phase transition temperature of this constituent was as follows. 
Parent (Liquid-crystal B): 12.5 degree C (Cr->SC), 55.5 degrees C (SC-SA), 64.5 degrees C 
(SA-N), 70 degrees C (N-I) 

[0095] This SC parent liquid crystal (B) SC parent liquid crystal (M-2) which consists of 10 % of 

the weight of compounds which reach 90% of the weight (No.2) was prepared. The phase 

transition temperature of this SC parent liquid crystal was as follows. 

[0096] (M-2): 60.5 degree C (SC-SA), 67 degrees C (SA-N), 79.5 degrees C (N-I) 

[0097] Thus, it is clear for the upper limit temperature of SC phase to have risen compared with 

parent liquid crystal (B), and to also have expanded the temperature requirement of N phase 

greatly, moreover, parent (liquid crystal B) 90 % of the weight — and (No.3) SC liquid crystal 

constituent (M-3) which consists of 10 % of the weight of compounds — preparing — moreover, 

parent (liquid crystal B) 90 % of the weight — and (No.4) prepared respectively SC liquid crystal 

constituent (M-4) which consists of 10 % of the weight of compounds. The phase transition 

temperature of these constituents was as follows. 

[0098] (M-3): 53 degree C (SC-SA), 55.5 degrees C (SA-N), 65.5 degrees C (N-I) 
(M-4): 46 degree C (SC-SA), 58 degrees C (SA-N), 66 degrees C (N-I) 

[0099] (Example 7) Formula which has 95 % of the weight (M-2) of SC parent liquid crystal and 
the cyano cyclopropane frame which were obtained in the preparation example 6 of the 
preparation (3)-ferroelectric liquid crystal constituent of a liquid crystal constituent (C) 
[0100] 

[Formula 19] 

n^ 3 H/^C00Hg^ (C) 

[0101] SC* liquid crystal constituent (M-5) which consists of 5 % of the weight of ** chiral 

dopants was prepared. This phase transition temperature was as follows. 

(M-5): 57.5 degree C (SC*-SA), 71.5 degrees C (SA-N*), 76.5 degrees C (N*-I) 

[0102] This SC* liquid crystal constituent (M-5) was heated to the isotropic liquid (I) phase, the 
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glass cell which consists of two transparent electrode plates (orientation processing by polyimide 
coating-rubbing has been performed) with a thickness of about 2 micrometers was filled up with 
this, and the component for a display was produced. When this was annealed to the room 
temperature, the eel of SC* phase which carried out orientation to homogeneity was obtained. 
When field strength 10****-p/mum and a 50Hz square wave were impressed to this eel and the 
electro-optics-response was measured, the high-speed response of 74 microseconds has been 
checked at 25 degrees C. The tilt angle at this time was 23 degrees, and contrast was very good. 

[0103] (Example 8) SC* liquid crystal constituent (M-7) which consists of 5 % of the weight of 
chiral dopants of SC parent liquid crystal (M-3), 95 % of the weight each (M-4), and a formula 
(C), and (M-8) were respectively prepared like the example 7. Such phase transition temperature 
and the electro-optics-response of the component for a display produced similarly were as 
follows. 

[0104] (M-7): 51.5 degree C (SC*-SA), 62 degrees C (SA-N*), 67 degrees C (N*-I) 
Electro-optics-response 68-microsecond contrast They are very fitness (M-8):46 degree C 
(SC*-SA), 62 degrees C (SA-N*), and 66.5 degrees C (N*-I). 

Electro-optics-response 40-microsecond contrast It is very fitness [0105]. (Example of a 
comparison) Parent liquid crystal (B) When SC* liquid crystal constituent (M-6) which consists 
of 5 % of the weight of chiral dopants of 95 % of the weight and a formula (C) was prepared, the 
phase transition temperature was as follows. 

[0106] (M-6): 56 degree C (SC*-SA), 65.5 degrees C (SA-N*), 67.5 degrees C (N*-I) 

Thus, since the temperature requirement of N* phase was very narrow, the stacking tendency 

was inferior to (M-5), and contrast also fell. 

[0107] 

[Effect of the Invention] The compound expressed with the general formula (I) of this invention 
can be manufactured industrially and easily, as shown in the example, to heat, light, water, etc., is 
chemically stable and excellent also in compatibility with the nematic liquid crystal by which the 
current general purpose is carried out. And a threshold electrical potential difference (Vth) can 
be reduced effectively, without narrowing the temperature requirement of a nematic phase by 
carrying out little addition at parent liquid crystal. Moreover, the compound of the general 
formula (I) of this invention is useful also as a constituent of SC parent liquid crystal of a 
ferroelectric liquid crystal, and since the temperature requirement of SC phase of a constituent 
can be expanded and viscosity can also be further reduced by addition, it is also possible to 
improve responsibility. 

[0108] Therefore, the compound expressed with the general formula (I) of this invention is very 
useful as a component of the optical switching element for a display. 



[Translation done.] 
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JKEWhUWiiflUT— US* (I X) <D7fr=i->\s£ U S 10 T, HR* (II) O^DY^MMfSCttfT't 

fkLT. HRS (X) <0 h U*-;PA^5tlS 0 [0030] »i< LT«ifiS*i;fcHlft3£ ( I ) T-SfrS 

[0 0 2 8] n£{fc£8>c>ft£09*g i *. 

Cft 8] [0 0 3 1] 



(X) 



H 




H0HfO)-0 



(ID 



can 



i m 





No. 




-<*>f©t. 


R 2 


*W£f*a& CC) 


1 


n-C 3 H ? 




n-C 4 H g 


39<Cr-*N) 
57.5 (N-I) 


2 


n-CgH 17 0 




n-C 6 H 13 


62(Cr— SC) 
155CSC-SA) 
168(SA-N) 
188 (N-I) 


3 


n-C g H 17 0 






44(Cr-*N) 
79(11-1) 


4 


n-C 7 H 15 




n-CgHjj 


36(Ci^SA) 
45(SA-M) 
74 (N-I) 



[0 0 3 2] CrttJ&JMS%, SCfiX*?^ 

mia^e>, -Hftss (i) •vmt>-£tizit-£mz&^M 

[0 0 3 3] *^cd— )SS ( I ) (Dit^mt. HuiiEcO 
tl^tf, CCD— flSiC (I) ©{t^tott^-feSf*©*** 

[00 3 4]^il(fi, (No. 1) <D<k£<fal*. m*. 



50 



tLT^&fftffl^nT^&mJtffoll (A) 
[0 0 3 5] 
[ft 9] 

n-C 3 H 7 -(H)— ^^~CN 40* 

n " C 5 H l1 _ {l)~©- CN 3( * 
n-C7H 15 ~(H^— ^^-CN 30K 

[0 0 3 6] (S4>, ->^u^\^ymih^>7,^m 

*&t>L, r%j {* raa%j *mt>-? 0 ) aso. 5 
t«TT*vf-y^ti*^L, mmmmyi®. (ae) » 

1 2. 0> ®Sf^S73tt (A n) (±0. 1 1 7TfeO, 
Cft^ffl^Tfl^LfcTN^L'OL^MBmE (Vth) 



ttl. 5 0VT'fe-D/-Co 

[0 0 3 7] COmfcmgh (A) 7 5fiM%S.t>* (N 
o. 1) <D{t&ti02 5fiffi%fre>&3j&flfflfiK'&l (M- 

i ) Lfc a (m - 1 ) <n^=j- y ^fflo±[Siaa 

«4 9°CT'&9s AnliO. 0 9 9T-&0, Aefi9. 

fc*.ft»fr*>&*\ Vthfcfcl. 3 8 VfcStt&H. (A) «fc 
D**)l 0%fe{gTUfc o 

[0 0 3 8] -flaWtC> TN§JtO^«^tC*3^SL$ 10 
(/MI^JE (Vth) tisS (1) 
[0 0 3 9] 

Vth = k>/ K / A e 

[0 0 4 0] (5£f> kttJtMJSftS, Kti?ltt^^ 
^n^nStJ-Tp ) T-«fc>S*l3#. CO£fr&, (N 
o. 1) (Ofb^cD^tt^(iA>*i5/h«l/^#^e>tl 

So c©*?^ (No. i) cD{t-a-%j^*p-rsci: 

[0 0 4 1]— 7?, (No. 2)~(No. 4) <D&tt 
ftiKA («T« SCS{*^ B i:*liiS-rs) <&»j£*m£ 

[0042] s ^-ik^e/b^ stress 7 
;b e >; 5 ~>*>-?scd s c mtffiSi ( b ) 

[0 0 4 3] 30 
[ft 10] 

n ^ C 7 H 15-<^>-^- 0 - n - C 9Hl9 
rHC 8 H 17'^|>-®- 0 -"-C8 H 17 2( * 



[0044] (±12*, r%j tt m&%j *mt> 

■?„ ) li.M&t>U 2. 5°CT'&0^ 5 5. 5°C$T*SC 
tifc^U 6 4. 5"C8:T?S Affl*, 7 0tSTN«^ 
mL. fn«±OiaST'f^fi!g»: (I) ffl^-To C 
CDSC®ffi&gk (B) 9 0fia%Rtf^lS£D (No. 
2) - (No. 4) «)«fl:£tti 02A%ft>&ft«ttA 
fflfiKfel (M-2) ~ (M-4) &&4MHlsfc. Sffill 

aa«i©«iE»iaiea:WTOiB»)T'*ofc. » 



IfPffFP 6-256339 



[0 0 4 5] (M-2) :60. 5 (SC-SA) , 6 
7 (S A-N) . 79. 5 (N- I) 

(M-3) :53 (SC-SA) , 5 5. 5 (SA- 
N) > 6 5. 5 (N- I ) 

(M-4) : 45 (SC-SA), 58 (SA-N). 
6 6 (N- I ) 

[0 0 4 6] (No. 2) cDft^g&fii^ngfiST' 

s cM^t©^^ aamciD, (m-2) <o£oic^ 

[00 4 7] (No. 3) ©ftattttS Cffi«^Sft^ 

nuuBam okt, sc* &H 
[0048] (No. 4) ofbdw^s cm^yns-r. 

S A ffico±©?MS fc (No. 3 ) (DitSmiC £ 35 

[0 0 4 9] -HR«tc» «ttatb644> 
«i, l^ttPDSAffi<0£lfcf5ie«tt*U NtB^SCffl 

(No. 4) ©{t^fi/Sv^aaSSHT-Ntg^-rs 
fc*, SADh:<}:*)ffijAK)ON4i<Offitt«!H«ft<-r«C 

[0050] ^ffioErSietflT-tiajKmttffiSW 

SOitlfifcLT, *C (SO IB 

fcttftttttft (I) *Bfc©HBK:4 l 5/l'*v*-y* 
(N*) «StfS A«**TT 5C ktfMkStlT^ 

(DCtfrZ. (No. 4) ©<t^««WHijBftfcUT*r 

<9T\ mSff^BEl6]tt«:tfSfci6{ct>^ffl-efcSo 
[00 5 1] W±©J;^(i:, -SSS (I) T'gb^nS 

T\ «ETNS!fcSVSiSTN5U:^fc«#Wto*$Hi 
[0 0 5 2] *»TOttHR* ( I ) -C*t)*n*{k«* 

< i: 1 1 m&mmj&tot. ^T&tt&msuBjam 
( 1 ) T-Sfesnsft^ 



(6) 



&4 -ii7x-;Vxxf;k 4-Bi£r>*n'\^> 
>14 -lft7x-;I/xxf;k 4-BJftS/*u 

4- (4 -S^^a^1f>^;l/^;b^+v') SB 
fi4-i^7xx;l/xxf;K 4- (4-S^^^a 

$lf|[4-Ii7x^;bxxf;K 4 - 
(4 n^*->;l/) $Ifi4-i8iS/^PA 
^v/;l/X^-r;K 4, 4' 1- (4 

-B6&:7x~;K> -4-B&>'^o'\^+f*>> 4. 4" 
-Bgl^-^xxi;^ l- (4 ' -B^tT^x-H/lO 10 
-4-B^>^n^-9'> > l - U-BSS^n^ 
->;l/) - 4- (4 -B^:7x— /I/) 2 

- (4-18!7x-;W - 2 - 
(4* ~S^^^x^U;l/) U 2 

- (4-IS7x-;W -5- (4-fi^iXi;l/) 
U5S*>\ 2- (4-I»7xx;W -5-B^t^U^ 

2- (4' -B&^x-Urt/) 
>\ 2- (4-i^7x-;W -5- (4-fi^x- 

[0 0 5 3] $/c. *fgB^cO— »□£ ( I ) T^t)^tl^ 20 
ft&W 4: ?B-& UTfltffl-r * <I £ <D^£ & S C «*j^r ft 
^^im 0B*.fcf> TIB— IRS (A) 

[0 0 5 4] 

[ftl 11 

^H^>-a»-<g>-R b (A) 

[0 0 5 5] (it*> R>fttfR b »Ui«XttdttKO 

HRS (B) 
[0 0 5 6] 
[ftl 2] 




[0 0 5 7] (it*. R a Rtf R b fi-flSit (A) IC&V 

^HWtrtcktf-ptip £/c. HftsR (A) . 40 
(B) *^a6T-U8it (C) 
[00 5 8] 
[ftl 3] 

[0 0 5 9] (it*. R°Rtf R b te~J©it (A) Ulfctt 

V-2, 5— >V/b 

S. tfv^V-2, 5-i/V;bS. tfU^V-3, 6 so 



WpBBT 6-256339 

10 

-^;l/S. 1. 3 2. 5—>V;l/Sfe 

feoti>S%oT^Tt)i:<, Z a fi-COO-. -O 
CO-. -CH2O-. -OCH2- -CH2CH2- 

-c = c-ximm&ttmt>-?o ) msnsft^ft 

a*KH**ffl*fctfc»rrsB«K:ttHR* (D) 

[0 0 6 0] 

[ftl 4] 

F^-(L^Z a -(^^Z b -^7)-R b (D) 

[006 1] (it*. R-RtfR b «— »5S (A) iC&tf 
it (C) fc6««BL, «lMi:Wi;*««*t)U 

n^nsuiB-*95it (O tc*3tt^z a h(Bii:ic«^*t) 
[0062] cnt>(D{t&mz. (i) 
t. fH^^ft^iicoo^T^-rufes c«*55?riea! 

[0 0 6 3] CSLTtf^tlfcS C««*fifc:«4*}Stt 

[0 0 6 4] Sfc. CO<fc-5S:S C'»S3fi«ft|«. 0J 
2ttoaW*9X«ffiHfc 1 — 2 0 /x mg^CDi? 

SkttHtlsTl*. Bfigffifl^S I -N*-S A-S C m <Dm 
[0 0 6 5] 

[HSB0J] WTfc*«880HSS«*^L. *«W*Mfc 

[0 0 6 6] m&m&vm&tm&WfflXT- 
^*«*fc«JW«mRtf^*Sjfeaaft«W- (DSC) * 

5 h/l/ 0H-NMR) > HflX^^ h;b (MS) ^tC 
cfeOMKLfco NMR»c*5^*CDC I 3t±}S«**to 
U sfillS, dfc*2BJfiL tlt3UL quint 
e t&SSISU mtt£«l6**bU £/c. flRRfcfd d 
U:2a0 2Stt«St>U btt*JElr^«S:«t>-ro J ft 



(7) 



«fBfl¥6-2 5 6 3 3 9 



11 



12 




[0 0 6 7] mmmi) 2-yW6-kFP*S/ 

^CHO 



.n-C 4 H 9 



[00 6 9] (1-a) 2- (2, 5-S>* h*^? 
x-;W - l , 3-^7X0^ 

2, 5-^h^^>X7;l/ft:K5g> 1. 3-7 
n^>^^-;l/3. 3mU *yj>8hy^;l/^ 
D/V (P P S E) -^an^^>M4 5m 1 

TM 5Pfflm&Lfc. SJ6«*»ft«»*lR^hU9^ 
7k?S?K3 0 0ml tc&ff. EJE&J*W*x--t71/4 0 0 
mlTittllftp ttm«*Jt«bfc«, r^-frV/x- 
f;I//^on^^ (4/2/1) S^SK^&IVtS 
H^T, 2- (2, 5-^h^>7x-;W -1, 
3-^T>6. Og OR*:. 7 8%) 

[0 0 7 0] fe&fthR* 
ffll^: 1 3 0°C 

I R (K B r) 2 9 6 0, 

0 8, 1 5 0 0. 1 4 50, 

7 2, 1 2 3 3, 1 2 0 0. 

3, 6 8 4cm* 1 

l H NMR (CDC 1 3) S 1. 80 — 2. 
(m, 2H) . 2. 77 — 3. 30 (m. 4 H) 

8 0 (s, 3H) , 3. 8 7 (s, 3 H) , 5. 
(s, 1 H) . 6. 8 4 (s. 2 H) . 7. 2 2 

1 H) 

MS m/z 256 (M*. 100), 182 (7 
4) , 1 4 9 (9 3). 1 2 1 (4 8) 
fcMftlfi : C12 Hie SzOztLX 
W-lMlrc, 5 6. 2 2%;H. 6. 29%; S, 2 



[0 0 6 8] 
[ffcl 5] 




2 9 3 0, 
1 4 2 0. 
1 0 4 0, 



2 8 5 0 
13 18 
8 0 8, 



, 1 6 
, 1 2 
7 4 

4 0 
, 3. 
7 2 
(s. 



5.01% 

mmm : c, 

4 . 9 8 % 

[0 0 7 1] 



5 6. 06%; H, 6. 20%; S, 2 



(1-b) 2- (2. 5-i/*Y*i/7 
x-;W -2- (2-tKa^^v'W -1, 3- 

±13 (1 -a) vmtcZ- (2. 5-^h^>7x- 
;!/) -1, 1 . 2 8g (5 5U*/W £>T 

HF 1 OmlM^ -78ttM. 6M7f/I/U^ 
*-~*-*:/»i*3. 8m l £fjo;tT 1 0^fWM}$L 
/Co cntCl. 2-X#+^^>0. 7 2ml (6 



30 



40 



^n7h^77-f- (K i e s e 1 g e I 6 0, 'vfr'fr 
y/»8xf;l/=5/l) #JB^T»SU 2- (2. 
5->7h^>7x-;W -2- (2-tKP^+ 
-1, 3->^T> 1 . 57 g OK*: 88%) 



(t . J = 

(m, 6 
2.4 8 

(dd, J = 
6 4 (d d, 

2. 7 9 (d 
4Hz, 1 

3. 6 3 — 



[0072] m&MWtiaR 
Rfl:0. 4 (^*9-V/»ffix^;l/=2/l) 
IR(neat) 3 5 0 0. 2 9 5 0, 1 4 9 0, 
2 8 0, 1 2 2 5, 1 0 50, 8 1 Ocm 1 
»H NMR (C DC 1 3) 5 0.8 5 
7. 2 H z. 3H) , 1 . 18—1. 48 
H) , 1. 9 0 — 2. 06 (m, 2 H) , 
(d. J =2. 2H z, 1 H) . 2. 5 7 
14. 9 a n d 8. 4 H z, 1 H) . 2. 
J = 1 4. 9 a n d 2. 2Hz, 1 H) , 
d d, J = 1 4. 2, 8. 5. a n d 4. 

9 3 (m. 3H) , 

3. 80 (s, 3H) , 3. 8 
8 1 (d d, J =8. 8 a n d 
6. 8 8 (d, J =8, 8H z, 
J =3. OH z, 1 H) 



H) , 2. 8 4 — 2. 
3. 7 0 (m, 1 H) 
1 (s. 3H) , 6. 
3. OH z, 1 H) 
1 H) , 7. 5 5 (d, 



(3 



MS m/z 3 5 6 (M + , 3 0) , 2 5 5 
1) , 1 6 3 (4 8). 8 5 (1 0 0) 
TzMtttir : Cw H 28 S2 0 3 £LT 

C, 6 0. 6 4%;H. 7. 9 2%; S. 1 
7. 99% 

nmm: c. 

7. 8 4 % 
[0 0 7 3] 



6 0. 7 2% ; H, 8. 0 4% ; S, 1 



(1 - c) 1 - (2. 



50 



±12 (1 -b) T*mrc2- (2. 5-^h^>7i- 
;b) -2- (2-t: Kn^^+^W -1. 3->^ 
T>1. 5g (4. 2 U'Jt/W OX^/-;l/2 0m 
irg^c. 5*-x*y>!r;l/ (W-4) x#y-/bBW« 
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4 5ml *An*. 1 . 5 WPMjSnJSaaSKbfCo SfijaES-b 

iA^D7h^77^ — (K i ese 1 ge 1 60, h;U 
xy/xf;bx-f;l/= 10/1) £rfflv>T«SiLT. 

1- (2. 5-Wh^7x-;l/) -3-t: Fn+v' 
'n7 p *>0. 6 6 g OR* : 6 2%) £t#fc 0 

CO 0 7 4] 

Rff :o. 2 (^t>/B8xf-;l/=5/l) 
IR(neat) 3 5 00. 2 9 5 0, 15 0 0, 1 
2 2 5, 1 0 5 0cm" ll H NMR (CDCh) S 10 
0. 89 (t, J=7. 3Hz, 3H) , 1. 24- 
1 . 4 9 (m, 6 H) , 1 . 63-1. 7 7 (m, 2 
H), 2. 06 (d, J=3. 6Hz, 1H), 2. 6 
7 (ddd. J = 13. 6. 7. 9, a n d 5. 6H 
z, 1 H) . 2. 76 (dt, J = 13. 6and8. 
2Hz, 1H) , 3. 4 7 — 3. 5 5 (m, 1 H) , 
3. 76(s. 3H) , 4. 00(s, 3H) , 6. 7 
0(dd, J =8. 8and3. 0Hz, 1H). 6. 
74 (d, J=3. 0Hz, 1 H) . 6. 78 (d, J 
= 8. 8Hz, 1H) 20 
MS m/z 2 5 2 (M + , 7 1), 1 7 7 (3 
6), 152 (100), 151 (87), 121 (5 
5) , 4 1 (3 1) 

MftmmMS (MO : Cis H 2 4 OztLX . 

mnm : 2 5 2 . 1723 
mmm : 252. 1700 

[0 0 7 5] (1-d) l-(2. 5-^tHD^> 
7x-;W -3-bFD+^^yO^ 
±12 (1-c) 7?»tel- (2, S-^h+^a:- 
;W -3-tFP^>^yO. 59g (2. 34^ 30 

^X;l/7-f Fl. 72ml (2 3. 4 5'Jt/W tfi 

{fcT^-^A 1. 6g (1 1. 7^U^e;W £r*D*_. 

3 0 m I ^jfm*.. 1 MM 5 0ml fc£€f, *T» 
J»*»(tLfc», SJ£4«Sf»x^2 0m 1 T*3 

BEiUBU SS^7A^D7h^77^- (K i e s 
e 1 g e 1 6 0, h/l/:n>/x^/l/X— *r/l/= 2 / 1 ) 
^fflV>TWSLT. l-(2. 5-^Kp^>7x- 40 
-3-tFn^^yO. 4 5g OR* : 8 6 

[0 0 7 6] 

lkj£ : 9 7 "C 

IR(KBr) 3 4 0 0, 2 9 4 0, 1 5 00. 1 4 
50, 138 0, 1 2 6 0, 1 2 1 6 0. 12 0 0. 1 
0 4 0, 8 1 Ocm 1 

'H NMR (CDC 1 3) S 0. 88 (t. J = 

7. 2Hz, 3H) , 1. 20—1. 4 0 (m. 4 

H). 1. 45 (quintet. J =7. 1Hz. 2 50 
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H) . 1. 6 6-1. 80 (m, 2 H) . 1. 80 (b 
s, 1 H) . 2. 59 (dt, J = l 4. 0and4. 
7Hz, 1 H) . 2. 85 (ddd, J = 14. 0, 1 
0. 4, and6. 4Hz. 1 H) , 3. 47 — 3. 5 
7 (m, 1 H) , 4. 4 9 (s, 1 H) , 6. 5 8 (d 
d, J=7. landl. 9Hz. 1 H) , 6. 59 
(s. 1H), 6. 72 (bs, 1H). 6. 73 (d 
d, J =7. landl. 9Hz, 1 H) 

MS m/z 2 2 4 (M + , 1 3). 2 0 6 (2 
1 ) . 1 2 3 (1 0 0) 

*7>8?f£MS (MO :Ci3H2o03£LT 

W-fiEffl : 2 2 4 . 1 4 1 1 

mmm .-224. 1433 

[0 0 7 7] (1-e) 2-7f;l/-6-bFa^> 

±JH (1-d) TSfcl- (2. 5-ytKP^7x 
-;W -3-tFn+^^VO. 4 0 g (1. 8 ^ 
U -tjlO co h;bx> 1 0 m 1 jSJK^c, p - htoyx;!/ 

^>iioomg (0. 5 4 ^ y ^;i/) ^rftpx.. smm 

hmmm.Lfco SnS?«Sr I MIi5 0m 1 £&€f. J£JS 
S«RSxf;l/ 3 0m 1 T*3 U BIBW- h »J 

h^77^<- (K i e s e 1 g e 1 6 0, >V6* 
Kxf;V=5/l) £r/H^T«§SiLT. 2-7^1/- 6 
-t:FP^>^nv>3 5 0mg OR* : 9 5 %) £rf# 

/Co 

[0 0 7 8] mfe&IRB* 
5 7 °C 

I R (KB r) 3 4 00, 30 00, 2 9 4 0. 1 5 
1 0, 1 4 6 2, 1 2 3 0. 1 0 6 0. 8 2 2cm 1 
l H NMR (CDC 1 3) S 0. 93 (t. J=7 
Hz. 3H) , 1. 3 2— 1. 7 7 (m. 7 H) , 1. 
96 (dddd, J = 13. 5. 6. 2, 3. 2, an 
d2. 2Hz. 1H). 2. 68 (ddd, J = 1 6. 
6. 5. 8. and3. 4Hz, 1 H) , 2. 80 (d 
dd, J = 16. 6. 11. 2. and6. 2Hz. 1 
H) . 3. 90 (dddd. J=9. 8, 7. 4. 5. 
6, and2. 1Hz. 1 H) . 4. 33 (bs. 1 
H) , 6. 52 (d, J=3. 0Hz, 1 H) , 6. 5 
7 (dd. J=8. 6and3. OHz. 1 H) . 6. 
6 7 (d, J =8. 6H z. 1 H) 
M S m/z 206 (M + . 42). 123 (10 
0) 

fcMfttii : C13 His OztLX 

§f-gtffi:C, 7 5. 6 9%;H. 8. 80% 

Hi»Jffl:C, 75. 43%; H. 8. 81% 

[0079] mmm 2 ) m^t^m^m. ( 1 ) 

2 6 - ( 4 -yu 

-s)V) tiJls#-;V*3ris?u~?y (No. 1 <D{k&W 



15 



(9) 



!ffM¥6-2 5 6 3 3 9 

16 



CO 0 8 0] 



[<bi 6] 



n-C 3 H 7 - 



H 




[00 8 1] h^>X-4-ynt!;l/S/^n^1t>^ 
M>i2 5 0mg (1. 4 6^^;!/) (7)>^Dn^ 

2 m I rSf&lC, S/S/^n^x+^^^/l/^^-f'^ F 10 
(DC C) 3 3 Omg (1 . 6 ^U^W ^iPX., 1 0 

#H«#Lfc», nmm 1 -cwc 2 

□^>^P7>300mg (1. 4 6^U^e;W tN, 
N-v^^bT^/fcf (DMA P) 30mg^iD 

*T^r£TM Jft&#L/Co aS&^ffi^L/ctiL x 
-f;l/5 0m 1 ^rijPx.T-b^-f hJt®L/c 0 ffi^Mffi 
*I*SU Si^7A^PVh^77^- (Kiese 
1 g e 1 6 0, ^+'9->'/^x^;l/= 10/1, 20 
/l) 5:ffl^TSllT, 2-7?vl/-6- (b^X 

v>4 4 6mg (IK^ : 8 5%) Srt#/c 0 

[0 0 8 2] ftg&frKA 
WiSi:3 9lC(Cr^N), 5 7. 5t (N- 

I) 

IR(KBr) 2 9 5 0, 1 7 5 8 (CO) . 121 
8,115 Ocm' 1 

•H NMR (CDC 1 3) S 0. 89 (t, J = 
7. 3Hz, 3H) , 0. 93 (t, J=7. 3Hz. 
3H) , 1. 16—1. 7 8 (m, 1 4 H) , 1. 85 

(dd, J = 13. 8and3. 3Hz, 2 H) , 1. 30 
97 (dtd, J = 13. 5. 6. 0, a n d 3. 3H 
z, 1 H) , 2. 10 (dd, J = l 3. 8and3. 
3Hz, 2H) , 2. 43 (tt. J = 12. Oand 
3. 5 H z. 1 H) , 2. 7 1 (d d d. J = 1 6. 
7, 5. 6, and3. 5Hz, 1 H) . 2. 82 (d 
dd, J = l 6. 7, 11. 1, and6. 0Hz, 1 
H) , 3. 95 (dddd, J=9. 9, 7. 6, 5. 
6, and2. 3Hz, 1 H) , 6. 72 — 6. 78 

(m. 3H) 

M S m/z 3 5 8 (M*, 2), 20 6 (1 0 40 

0) , 12 3(21) 

Ttmfttii : C23 H34 OitLT 

mUW.C, 77. 05%; H, 9. 56% 

mmm:c, 7 6. 97%; h. 9. 57% 
[0083] mmm 3 ) mikit^^®. ( 2 ) 

2-^^>;l/-6- [4- (4-t^;W+^>7x^ 
/I/) ^vy-Ol/**^] ^P7> (No. 2<D{t^m 
<D<8tj£ 

mmm2ic^r, h7>7-4-yo^>^p^ 

VytiJiX^micftZT, 4- (4-*<?*J\s**i/y so 
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